1+1 



Office de la Propriete 

Intellectuelle 

du Canada 

Un organisme 
d'lndustrie Canada 



Canadian 

Intellectual Property 
Office 

An agency of 
Industry Canada 



CA 2366194 A1 2003/06/24 

(2D 2 366 1 94 

d2)DEMANDE DE BREVET CANADIEN 
CANADIAN PATENT APPLICATION 

(13) A1 



(22) Date de depot/Filing Date: 2001/12/24 


(51) Cl.lnt. 7 /lnt.CI. 7 G06F 17/30, G06F 17/60, G06N 5/00, 


(41) Mise a la disp. pub /Open to Public Insp.: 2003/06/24 


H04L 12/16 




(71) Demandeur/Applicant: 




WHISPERWIRE, INC., US 




(72) Inventeurs/lnventors: 




MANCISIDOR, ROD, US; 




ERICKSON, CHARLES R., US; 




GILPIN, GORDON, US 




(74) Agent: ROBIC 



(54)Titre : MOTEUR DE GUIDAGE D'ACCES INTERNET DEDIE ADAPTE A UN SYSTEME EXPERT 
(54) Title: EXPERT SYSTEM ADAPTED DEDICATED INTERNET ACCESS GUIDANCE ENGINE 



Expert System 
131 



Agent- 
Customer 
Interaction 



Customer 104 




Interactive Product 

Selection/ 
Recommendation 
System 100 



Pro&ictf 
Service 
Database 
130 



Providers) 332 



(57) Abrege/Abstract: 

An expert system adapted dedicate Internet access guidance engine. The invention allows an agent to interact with a customer 
and to provide selection and recommendation of data, network products and/or services for the customer. The invention allows 
for the use of agents of varying skill levels, including relatively low skill level, without suffering deleterious performance. The 
dedicated Internet access guidance engine is operable to perform selection and rating of Internet access products and/or 
services to provide a solution that meets the needs of a customer. The dedicated Internet access guidance engine is operable to 
select recommended solutions from among a number of potential solutions that may include compatible solutions. The 
dedicated Internet access guidance engine is one of the underlying engines within the expert system that allows the agent to 
provide real time interaction with a customer and to provide a real time recommended solution to that customer. 
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ABSTRACT 

An expert system adapted dedicated internet access guidance engine. The invention 
allows an agent to interact with a customer and to provide selection and recommendation of data 
network products and/or services for the customer. The invention allows for the use of agents of 
varying stall levels, including relatively low skill level, without suffering deleterious 
performance. Hie dedicated Internet access guidance engine is operable to perform selection and 
rating of Internet access products and/or services to provide a solution that meets the needs of a 
customer. The dedicated Internet access guidance engine is operable to select recommended 
solutions from among a number of potential solutions that may include compatible solutions. 
The dedicated Internet access guidance engine is one of the underlying engines withm the expert 
system that allows the agent to provide real time interaction with a customer and to provide a real 
time recommended solution to that customer. 
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Claims 

What 13 claimed is; 

1 . An expert system adapted dedicated Internet access guidance engine, comprising: 
a dedicated Internet access guidance engine; 
a plurality of available Internet access products; 

customer need input concerning a plurality of dedicated Internet access guidance engine 
questions, the customer needs are provided to the dedicated Internet access guidance engine; 

the dedicated Internet access guidance engine uses the customer need input to rate at least 
one available Internet access product of the plurality of available Internet access products; and 

the dedicated Internet access guidance engine selects areconunended Internet access 
solution, thai is operable to meet a customer need, from among the plurality of available Internet 
access products and the rated at least one available Internet access product 

2- The expert system adapted dedicated Internet access guidance engine of claim 1, 
wherein the dedicated Internet access guidance engine provides the recommended Internet access 
solution to an agent using a graphical user interface. 

3. Hie exp ert system adapted dedicated Internet access guidance engine of claim 2, 
wherein the dedicated Internet access guidance engine provides a compatible Internet access 
solution and a not recommended internet access solution to the agent using the graphical user 
interfere. 
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4. Hie expert system adapted dedicated Internet access guidance engine of claim 1, 
wherein the rating of the at least one available Internet access product comprising determining a 
plurality of traits corresponding to the customer need, the determination made using the customer 
need input; and 

the plurality of traits comprising a cost, an ability to host a web site, a reliability, and a 
bandwidth. 

5. The expert system adapted dedicated Internet access guidance engine of claim 4, 
wherein the bandwidth comprises information of bandwidth needs for at least one application 
selected from the group comprising an email application, a web browsing application, a web site 
hosting application, a file transfer application, and a voice over Internet protocol application. 

6. The expert system adapted dedicated Internet access guidance engine of claim 4, 
wherein the reliability comprises a maximum of a value indicative of a criticality of Internet use 
and a value indicative of a data type transmitted via the Internet 

7. The expert system adapted dedicated Internet access guidance f^gi™* of claim 4, 
wherein the customer need input comprises an integer input and a Boolean input : 

8. The expert system adapted dedicated Internet access guidance engine of claim 4, 
wherein the ability to host a web site comprises a Boolean input. 
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9. A dedicated Internet access guidance engine method used within an expert system, 
comprising: 

providing a plurality of dedicated Internet access guidance engine questions to a 
customer, 

5 receiving a plurality of answers, corresponding to the plurality of dedicated Internet 

access guidance engine questions; 

providing the plurality of answers to a dedicated Internet access guidance engine; 
performing dedicated Internet access guidance engine processing to calculate a plurality 
of crisp values to represent a plurality of traits corresponding to a plurality of customer needs; 
10 transfonning at least one crisp value of the plurality of crisp values to a fuz2y value to 

represent at least one trait within the plurality of traits with the fuzzy value; 

rating at least one available Internet access product within a plurality of available Internet 
access products, using the dedicated Internet access guidance engine, based on the ftizzy value 
and at least one crisp value within the plurality of crisp values; and 
15 recommending an Internet access solution, that is operable to meet the plurality of 

customer needs, from among the plurality of available Internet access products and the rated at 
least one available Internet access product 

10. The method of claim 9, wherein the expert system further comprises a data 
20 network guidance engine. 

1 1. The method of claim 9, further comprising providing the recommended Internet 
access solution to an agent using a graphical user interface. 
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12, The method of claim 1 1, further comprising providing a compatible Internet 
access solution and a not recommended Internet access solution to the agent using the graphical 
user interface. 

5 

13- The method of claim 1 1, farther comprising providing an explanation to tie agent, 
using the graphical user interface, that explains why the recommended Internet access solution 
was recommended. 

10 14. The method of claim 9, wherein the plurality of traits comprises a cost, an ability 

to host a web site, a reliability, and a bandwidth. 

1 5. The method of claim 14, wherein the ability to host a web site comprises a 
Boolean value. 

IS 

16. The method of claim 9, wherein die plurality of crisp values comprises an integer 
value and a Boolean value. 

17. A dedicated Internet access guidance engine method used within an expert system, 
20 comprising: 

performing real time interaction between a customer and an agent; 
providing a plurality of dedicated Internet access guidance engine questions to the 
customer; 
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receiving a plurality of answers, corresponding to the plurality of dedicated Internet 
access guidance engine questions; 

inputting the plurality of answers into a dedicated Internet access guidance engine via a 
graphical user interfkee; 

5 performing dedicated Internet access guidance engine processing to calculate a plurality 

of crisp values to represent a plurality of traits corresponding to a plurality of customer needs, the 
plurality of crisp values comprising a cost an ability to host a web site, a reliability, and a 
bandwidth; 

transforming at least one crisp value of fee plurality of crisp values to a fuzzy value to 
1 0 represent at least one trait within the plurality of traits with the fuzzy value; 

rating at least one available Internet access product within a plurality of available Internet 
access products, using the dedicated Internet access guidance engine, based on the fiiZ2y value 
and at least one crisp value within the plurality of crisp values; and 

recommending an Internet access solution, that is operable to meet the plurality of 
1 5 customer heeds, from among the plurality of available Internet access products and the rated at 
least one available Internet access product; and 

wherein the rating of the at least one available Internet access product within a plurality of 
available Internet access products comprises disqualifying the at least one available Internet 
access product when the at least one available Internet access product is inoperable to support 
20 web site hosting and when the ability to host a web site crisp value comprises a true value. 

1 8. The method of claim 1 7, wherein the rating of the at least one available Internet 
access product comprising employing dynamic calculation. 
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1 9 . The method of claim 1 7, 'wherein the ability to host a web site compri ses a 
Boolean customer need 

20. Hie method of claim 17, wherein the bandwidth comprises the at least one crisp 
value of the plurality of crisp values that is transformed to a fuzzy value. 
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EXPERT SYSTEM ADAPTED 
DEDICATED INTERNET ACCESS GUIDANCE ENGINE 

ps^c^iynoy[ 

1. Technical Field 

The present invention relates generally to expert system processing; and, more particularly, 
it relates to an expert system adapted dedicated Internet access guidance engine, 

2. Related Art 

Within conventional systems and methods that are operable to perform product selection 
and recommendatioii, a key limiting factor is the skill level of the agent or user who performs the 

customer otr client interaction is selling and marketing those products. Within the scope of 
products, services are also envisioned as well within the context of the generic label 1 ■product" 
Regardless of the industry, the skill level of the agent in communicating the available products to a 
customer and, as is oftentimes the case, educating the customer and helping him to quantify his 
needs, are limiting factors that govern the degree of effectiveness that a particular salesperson can 
achieve. Within technology areas that are more amorphous and complex, the limitations of 
salespeople is even further compromised. 

There have been a number of technology areas where the availability of adequately skilled 
salespersons has been limiting to the full tapping of the market As one example, the Internet has 
rapidly become an indispensable system that many businesses require simply to conduct their day 
to day affairs. During Internet access blackouts within such industries, when the access to the 
Internet has been temporarily interrupted, it is evident the degree to which businesses have grown 
dependent on the availability and reliability of such services. Yet, as is often the case, there are 
relatively few individuals within the company who are able to seek adequate Internet services to 
meet the needs of their business. While there is this sometimes great limitation of sufficiently 
skilled individuals within customer-businesses that seek such services, when there are not 
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sufficiently stalled and trained salespeople, or agents, to sell those services, the problem becomes 
evermore complex. The likelihood of a sufficient solution that will adequately satisfy the needs 
of the customer is relatively low. 

The conventional solutions have been geared towards training the salespeople ixi such 

5 situations to a level at which they can adequately communicate and understand the technology 
that they are seeking to sell. This ^proach, while being effective for a particular individual once 
that individual is sufficiently trained, is catastrophic for an industry that has a high degree of 
turnover. In the example used above to illustrate the deficiency of this traditional approach, the 
turnover rate of individuals, once - they have acquired a high skQl level, is oftentimes 

10 astronomical. There is such a high need for specifically trained individuals in these key 
technology areas thai the lateral opportunities are sometimes to good to pass up. Moreover, tbe 
problem is further complicated by the fact that companies in the business of selling such goods 
and services, namdy providers, are loathe to invest a high degree of money and effort to train up 
their work base in light of the radical degree of turnover within the industry. 

15 Another limitation within conventional approaches is the turn around time simply to 

provide a prospective customer with a list of available and operable options that may meet his 
needs. In some industries, given the high degree of technical complexity, there may be a turn 
around time of several weeks before a customer even gets an estimate or recommendation of 
products that may serve his needs. This latency is oftentimes extremely costly in terms of getting 

20 work up and running. 

The frustration of customers who seek such products and services, when forced to deal 
with the all too often poorly qualified salespeople within their given industry, leads to an 
interaction that is less than effective* Oftentimes, both parties leave an interaction with a high 
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degree of frustration. The conventional solution of simply trying to train up die sales force to a 
sufficiently high level so as to accomplish this desired effectiveness has simply been deficiency 
in light of many of the intrinsic limitations of the high technology industries. Moreover, even 
within relatively low technology level industries, there is oftentimes a great deal of "expert 
5 knowledge" that must or should be acquired before making an effective salesperson. Within 
these industries as well, the limitations of the skill level, experience, and expertise of the agent 
(salesperson) is often the limiting factor in the overall effectiveness of the solution. 

Further limitations and disadvantages of conventional and traditional systems will 
become apparent to one of skill in the art through comparison of such systems with the present 
1 0 invention as set forth in the remainder of the present application with reference to the drawings. 
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SUMMARY OF THE INVENTION 
Various aspects of the present invention can be found in an expert system adapted 
dedicated Internet access guidance engine. The expert system adapted dedicated Internet access 
guidance engine includes a dedicated Internet access guidance engine, a number of available 
5 Internet access products, customer need input concerning a number of dedicated Internet access 
guidance engine questions such that the customer needs are provided to the dedicated Internet 
access guidance engine. The dedicated Internet access guidance engine uses the customer need 
input to rate at least one available Internet access product of the number of available Internet 
access products, and the dedicated Internet access guidance engine selects a recommended 

10 Internet access solution, that is operable to meet a customer need, from among the number of 
available Internet access products and the rated at least one available Internet access product 

In certain embodiments of die invention, the dedicated Internet access guidance engine 
provides the recommended Internet access solution to an agent using a graphical user interface. 
The dedicated Internet access guidance engine may also provide a single Internet access solution 

15 (or several compatible Internet access solutions) and a single not recommended Internet access 
solution (or several not recommended Internet access solutions) to the agent using the graphical 
user interface. The rating of the at least one available Internet access product may involve 
determining a number of traits corresponding to the customer need such that the determination 
made using the customer need input The number of traits includes a variety of traits that may 

20 include a cost, an ability to host a web site, a reliability* and a bandwidlh. As an example of the 

granularity in 'which the various traits may be parsed, the bandwidth trait may further include 

information of various bandwidth needs that are required for various applications such as email, 
web browsing, web site hosting, file transfer, and voice over Internet protocol applications. The 
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reliability may be determined by taking a t"»"™*™ of a value indicative of a criticality of 
Interact use and a value indicative of a data type transmitted via the Internet. The customer need 
input may take several forms including both integer input form and Boolean input form. If 
desired, the ability to host a web site is treated as one of the Boolean inputs. 

S Other aspects of the present invention can be found in a dedicated Internet access 

guidance engine method used within an expert system. The method involves providing a number 
of dedicated Internet access guidance engine questions to a customer, receiving answers to those 
questions and providing those answers to dedicated Internet access guidance engine. The method 
also involves performing dedicated Internet access guidance engine processing to calculate a 

10 number of crisp values to represent a number of traits corresponding to a number of customer 
needs. The method may also involve transforming at least one crisp value of the number of crisp 
values to a fuzzy value to represent at least one trait within the number of traits with the fuzzy 
value; it is noted that some embodiments employ no crisp values at all, and they use only fuzzy 
values. The method also involves rating at least one available Internet access product within a 

15 number of available Internet access products, using the dedicated Internet access guidance 
engine, based on the fuz2y value. Again, in some embodiments, at least one crisp value within 
the number of crisp values is also used here; however, some embodiments employ only fuzzy 
vahies and no crisp values. Ultimately, the method involves recommending an Internet access 
solution, that is operable to meet the customer needs, from among the available Internet access 

20 products and the rated at least one available Internet access product 

In certain embodiments of the invention, die export system also includes a data network 
guidance engine. The method may also involve providing the recommended Internet access 
solution to an. agent using a graphical user interface. In addition, the method may also include 
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providing a compatible Internet access solution and a not recommended Internet access solution 
to the agent using the graphical user interface. The method may also involve providing an 
explanation to the agent, using the graphical user interface, that explains why the recommended 
Internet access solution was recommended- The number of traits may include a cost, an ability to 
5 host a web site, a reliability, and a bandwidth. The ability to host a web she may be treated as a 
Boolean value. The crisp values may include both integer values and Boolean values. 

Other aspects of the present invention can be found in a dedicated Internet access 
guidance engine method used within an expert system. The method involves performing real 
time interaction between a customer and an agent and providing a number of dedicated Internet 

10 access guidance engine questions to the customer. The method also involves receiving answers, 
corresponding to the dedicated Internet access guidance engine questions and inputting the 
answers into a dedicated Internet access guidance engine via a graphical user interface. The 
method also involves performing dedicated Internet access guidance engine processing to 
calculate a number of crisp values to represent a number of traits corresponding to a number of 

IS customer needs. The crisp values include a cost, an ability to host a web site, a reliability, and a 
bandwidth. The method also involves transforming at least one crisp value of the crisp values to 
a fuzzy value to represent at least one trait with the fuzzy value > The method also involves rating 
at least one available Internet access product within a number of available Internet access 
products, using the dedicated Internet access guidance engine, based on the fbzzy value and at 

20 least one crisp value within the plurality of crisp values, and recommending an Internet access 
solution, that is operable to meet the customer needs, from among the available Internet access 
products and the rated at least one available Internet access product Inaddition, the rating of the 
at least one available Internet access product within a available Internet access products includes 
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- disqualifying the at least one available Internet access product when the at least one available 
Internet access product is inoperable to support web site hosting and when the ability to host a 
web site crisp value comprises a true value. 

In certain embodiments of the invention, the rating of the at least one available Internet 
5 access product involves employing dynamic calculation. The ability to host a web she may 
include a Boolean customer need. If desired, a fuzzy value trait associated with bandwidth is 
generated from the at least one crisp value. 

Other aspects, advantages and novel features of the present invention will become 
apparent from the following detailed description of the invention when considered in coiijunction 
1 0 with the accompanying drawings. 
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ttttTOTT pv^r RimON OE THE DRAWINGS 
A better understanding of the present invention can be obtained when the following 
detailed description of various exemplary embodiments is considered in conjunction with the 
following drawings. 

5 HO. 1 is a system diagram illustrating an embodiment of an interactive product 

seiection/recennmendation system bmh in accordance with the present invention- 

HO. 2 is a system diagram illustrating an embodiment of an agent to expert system 
interface that is built in accordance with the present invention. 

HG. 3 is a functional block diagram illustrating an embodiment of an interactive product 
1 o selection/recommendation method that is performed in accordance with the present invention. 

FIG. 4 is a system diagram illustrating another embodiment of an interactive product 
selection/recommendation system built in accordance with the present invention. 

PIG. 5 is a block diagram illustrating an embodiment of some of the inputs that are usable 
within an expert system that is built in accordance with the present invention. 
15 FIG. 6 is a block diagram illustrating an embodiment of program interaction with an 

expert system that is built in accordance with the present invention. 

HO. 7 is a block diagram illustrating another embodiment of program interaction with an 
expert system that is bxrilt in accordance with the present invention. 

HG. 8 is a block diagram illustrating an embodiment of real time catalog integration that 
20 is achieved in accordance using certain aspects of the present invention. 

FIG, 9 is a system diagram illustrating an embodiment of customer base profiling that is 
achieved in accordance using certain aspects of the present invention. 

8 
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FIG, 10 is a system diagram illustrating an embodiment of expert system processing that 
is performed in accordance with the present invention, 

HO. 1 1 is a system diagram illustrating an embodiment of interaction between a domain 
expert and an expert system in accordance with, certain aspects of the present invention. 
5 FIG. 12 is a block diagram illustrating an embodiment of definitions of problem domains 

and traits that are usable within an expert system that is built in accordance with certain aspects 
of the present invention. 

FIG- 13 is a block diagram illustrating an embodiment of dedicated Internet access 
guidance engine operation that is performed in accordance with certain aspects of the present 
10 invention. 

FIG. 14 is a system diagram illustrating an embodiment of some inputs used by a 
dedicated Internet access guidance engine that is built in accordance with certain aspects of the 
present invention. 

FIG. 15 is a functional block diagram illustrating an embodiment of dedicated Internet 
IS access guidance engine processing that is performed in accordance with certain aspects of the 
present invention. 

FIG. 16 is a block diagram illustrating an embodiment of dedicated Internet access 
guidance engine rating functionality that is performed in accordance with certain aspects of Hie 
present invention. 

20 FIG. 17 is a block diagram illustrating an embodiment of dedicated Internet access 

guidance engine rating combination that is performed in accordance -with certain aspects of the 
present invention. 
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W T ^TT ™ WPCBirnoN of the invention 

Within all of the various embodiments of the invention described below, the use of 
terminology of product or products is intended to include both services and products* The 
generic use of the term "products'* or "product?' is in no way to limit the operability of various 
5 aspects of the invention, as it is equally applicable within both industries selling and providing 
services, as well as those selling and providing products or combinations of services and/or 
products- For brevity, the term product is sometimes used instead of goods and/or services. 

The invention is operable to allow and assist an agent to select certain solutions to meet 
the needs of a customer. In one embodiment, the invention is operable to help an agent select 
10 telecommunication technologies and products based on customer needs. In light of the 
comments made above regarding products and services, telecommunication technologies is also 
included within the scope and spirit of the terminology of "products and services" or simply, 
"products." The invention employs functionality offered within fuzzy logic expat systems. 
From certain perspectives, various aspects of the invention are based on ftoy logic expert 
15 systems. 

To assist an agent to select an amenable product for a customer, the problem dom ai n must 
first be determined The problem domain is the general area where the customer needs a 
solution- For example, Internet access would be one problem domain. Another one would be 
local data services. There are numerous problem domains where the functionality of the 
20 invention may assist an agent to find a customer solution. Once the problem domain is 
determined, the agent may then be presented with a set of questions relating to the needs of the 
customer with respect to that problem domain. The customer's answers are then transformed 
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into values for each element of a set of product traits. 2h addition, the relative importance of 
each of the traits, from a customer's perspective, may also be considered. 

A trait is a characteristic of a product of relevance to die user* These traits include any 
number of parameters and may include measurements such as cost, bandwidth, reliability^ 

5 availability, etc. Each trait that is measurable in a continuum is represented as a fuzzy variable. 
Other traits ate not measurable in a continuum, but are rather better represented as crisp values. 
One such example of a crisp value is the need for static IP addresses or the location of the site. 
These are represented with non-fuzzy values (crisp values). An export system built in accordance 
with the invention then takes the collection of these values that represents the needs of the 

10 customer (one per trait, called needs) and attempts to match them against the corresponding 
collection of values provided by each product (called specs). Based on this, the expert system is 
operable to obtain a collection of ratings: one rating for each combination of product and trait 
The expert system is also operable to summarize die ratings to give each product a summary 
rating. The summary rating of each product are used to sort them and classify them with respect 

15 to the level of recommendation assigned to each product 

In detennining success of die operation of an expert system built in accordance with die 
invention, one consideration is that a customer belong to a set of "satisfied customers" once they 
deploy a solution suggested by an agent In traditional set theory, an element either belongs to a 
set or does not So, if customer satisfaction were treated in such a manner, then customers would 

20 cither be "satisfied" or "dissatisfied." However, customers are rarely 100% satisfied or 100% 
dissatisfied. Their satisfaction usually fells somewhere in the middle. 

The invention is operable using Fuzzy Sets. In Fuzzy Set Theory, an element does not 
have to belong to a set 0 or 100%. Instead, an element may belong to the set to a given degree. 
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This type of model provides a lower semantic gap when working with sets that don't have precise 
mathematical definitions (as many don't). In fuzzy sets, each set has a corresponding 
membership function that maps all elements from the Universe of Discourse to a real number in 
the range [0, 1]. If the membership function maps an element to 1, then it completely belongs to 
5 the corresponding set. If it maps an element to 0, then it does not belong to the set at all Other 
values provide a more fdzzy definition of whether the element belongs to the set In the example 
of customer satisfaction, the membership function determines the level of satisfaction of a 
customer. 

In many problems, the Universe of Discourse is a range of real numbers. As some 
10 examples: bandwidth, cost and reliability traits are all measurable and can be represented by real 
numbers. So, as an example, a fuzzy set may be created to represent the level of satisfaction of a 
customer who uses ISDN using the following membership functions as the spec of the ISDN 
product 

15 P(x)=lforxo=48 

P(x) = 2-x/48 for 48 <x andx < 96 
P(x)«0forx>-96 

Where x is measured in kbps. ISDN has a bandwidth of 64 kbps and in this case, the 
20 domain expert who came up with this membership function estimates that customers who need a 
bandwidth of 48 kbps or less will be completely satisfied with ISDN. Customers that need a 
bandwidth between 48 kbps and 96 kbps will have a linear reduction in their level of satisfaction. 
Finally customers who need 96 kbps or more will be completely dissatisfied with this solution. 

12 
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Presumably, we will be able to obtain this type of information from domain experts. This 
particular fiizzy set is meant only as an example. 

On the other hand, the bandwidth requirements for a customer can rarely be estimated 
precisely. So, a fuzzy set can also be used to represent the bandwidth need of a customer; 

5 

N(x)^0forx<=50 

N(x) ~ x/1 0-5 for x > 50 and x <- 60 

N(x) = -x/10+7 for 60 < x and k<= 70 

N(x)~0forx?>70 

10 

This set represents a customer whose bandwidth need is estimated to be between 50 and 
70 kbps. The set peaks at 60 kbps because it is the most likely bandwidth requirement One 
assumption may be made: if the fUzzy set that represents a customer need is a subset of what is 
offered by a product, then it may be assumed that the customer will be perfectly satisfied. It may 

15 also be determined if there is no overlap, then the customer will be completely dissatisfied. If 
there is partial overlap there will be partial satisfaction* Fuzzy logic provides rules to determine 
the level of satisfaction* 

There are at least three practical considerations that affect how fuzzy sets are represented. 
First, since fazzy sets deal with concepts that are difficult to pin down, it is rare to come up with 

20 complex membership functions. Second, in order to simplify calculations, fussy sets are 

commonly defined with a set of linear functions. Third, although it is relatively easy to come up 
with equations for line segments, it quickly becomes bothersome. So, a common notation for 
fuzzy sets is shown as follows: 
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FUZZY-SET [ POINTS ] 
POINTS POINT | POINT POINTS 
POINT :-Y/X 

Y::=<a cumber in the interval 0.0 to 1 .0 inclusive 
X ::=* <aoy number> 

The first yq/xo point delimits a horizontal line from (-infinity, yo) to (xo, yo). The last 
y n /xo point delimits a horizontal line from (*n. y D ) to (infinity, y^. All other consecutive points 
(xi. Yd (xifj, yn-0 delimit straight lines. 

As examples, the 2 membership functions defined above could be written as: 

ISDN-BAl^DD WIDTH-SATISFACTION - [1/48 0/96] 
CUSTOMER-BANDWIDTH-NEEDS = [0/50 1/60 0/70] 

Firzzy sets defined with 2 coordinates are called Z Fuzzy Sets when y 0 > yi. They are 
called S-Fuzzy Sets when yo <yi- Ibis is in reference to the shape of the membership function. 
There are also triangular, rectangular and trapezoidal fuzzy sets, where the name is assigned 
based on the shape of the membership function. 

In an expert system built in accordance with the invention, the use of Z and S Fuzzy Sets 
to define each trait of each product may be employed. For example, for traits where higher 
numbers are preferable, such as bandwidth and reliability (measured as MTBF or mean time 
between failures), a Z Fuzzy Set is used. For traits where lower numbers are preferred, such as 
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cost or MTTR (Mean lime To Repair), an S Fu^y Set is used To represent customer needs we 
generally use triangular fuzzy sets, although other shapes are allowed and the expert system will 
work with any arbitrary membership function for any fuzzy set When the needs of the customer 
are known precisely or where there are no means to "fuzziiy" the needs of the customer, it is 
5 valid to use a crisp value to represent its needs. A crisp value is just a special case of a fuzzy 
value where the membership function evaluates to one on the crisp value and to zero elsewhere. 

A common notation in Fuz?y Set Theory is that far a given Fuzzy Set A its membership 
function is also called A and defined as 

10 A: UOD •» [0,1] 

Where UOD is the Universe of Discourse. Using this notation we define the following set 
operations; 

15 C=AnBiffC<x)=imnCA(x),B(x))VxinUOD 
C= A U B iff C(x) ~ max(A(x), B(x)) VxinUOD 
C= A iff C(x) = 1-A(x) Vx in UOD 



The height of a set A is HA) and is defined as the maximum value produced by its 
20 membership function- 
When the spec of a product P is matched against the need N (where N is a crisp value), 
for a given trait, the fuzzy logic expert system produces P(N) as the matching measure. 
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When the spec of a product P is matched against the need N (where N is a fozsy value), 
for a given trait, the fuzzy logic expert system proceeds as follows: 

Good = h(PnN) 
5 Bad = h( PDN) 

Rating = Good/(Good + Bad) 

Rating is the matching measure. The rating formula described above is not in the 
literature. The customary way of obtaining the level of matching of 2 fuzzy sets is: 



10 



hCPflN) 



This is> however, overly optimistic. 

The concept of a fuzzy variable is relevant and important as well, because not all fuzzy 
15 sets axe comparable. For example, a fuzzy set defined to represent the bandwidth of a product 
and one defined to represent the cost cannot be usefully compared. For this reason there is 
another concept called fuzzy variable. A fuzzy variable defines a Universe of Discourse. Each 
fuzzy variable stipulates a name for the UOD as well as its valid range of values and the unit of 
measurement 

20 Fuzzy variables in an expert system built in accordance with the invention are used to 

model traits. For example, to model bandwidth, a fuzzy variable with the domain [0, 100,000] is 
created where each unit represents one kbps. 
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A fuzzy value is a fuzzy set in the context of a fuzzy variable. This is what may be used 
in the expert system to represent a user need for a given trait or the spec of a product with respect 
to a given trait A fuzzy set is like a number (e.g-, 50) ; a fiizzy value is like a number with a unit 
of measurement and a meaning (e.g 7 $50 monthly cost). 
5 Various embodiments of the invention that employ an expert system operable according 

to the parameters described above are further fleshed out as shown in the various Figures and 
description below. 

FIG. 1 is a system diagram illustrating an embodiment of an interactive product 
selection/recommendation system 100 built in accordance with the present invention. The 

10 interactive product selection/recommendation system 100 is operative using any number of 
computer networks) ISO. The computer netwoik(s) ISO includes a single computer network or 
any number of computer networks that are communicatively coupled to one another. 

A number of providers) 132 are able to provide any number of services and/or products 
to a customer 104. Each of the products that are furnished by the providers 132 is catalogued 

15 within a product/service database 130. The product/service database 130 is communicatively 
coupled to the computer netwoik(s) 180. If desired, the providers 132 are also provided with 
communicative coupling to the computer network(s) 180 as well. 

An agent 102 and the customer 104 interact via any number of communication means 
including telephone, Internet, or any other operable communication media. The agent 102 is able 

20 to access the various functionality of an expert system 131 while interacting with the customer 
104. If desired, the agent 102 is able to perform accessing of expert system 131 while offline 
with respect to the customer 104. For example, the agent 102 is able to perform interaction with 
the customer 104 initially, then to use the expert system 131 to perform analysis and provide 



17 



CA 02366194 2001-12-24 



Attorney Docket No. WhfeperWire-04R PATttNT 

recommendations of what products should be provided to the customer 104. However, in one 
embodiment of the invention, the agent 102 is afforded the opportunity to perform real time 
interaction with the customer 104 and to use the various functionality of the expert system 131 to 
provide recommendation of products provided by the providers) 132 that would provide a 
5 suitable solution for the customer 104. It is also noted that the customer 104 himself may access 
all of the functionality of the various aspects of the present invention, in similar maimer that the 
agent 102 access the functionality, in various embodiments as well. That is to say, the customer 
104 may be given access to the same functionality that the agent 104 enjoys to the various 
aspects of the present invention. 

10 The interactive product sdection/recommendation system 100 allows for the ability of an 

agent 102 of relatively low skill level to provide recommendations to the customer 104 of the 
available products that proffered by the various providers) 132, borrowing on the various 
functionality of the expert sy 131, The interactive product selecticm/recommendadon system 
100 is amenable to providing sales support for the providers 132 without requiring very highly 

15 skilled and trained salespersons within mauy niche industries that typically require an enonnous 
amount of experience, expertise, and training. 

Particularly within industries where Acre is a gross mismatch between availability of 
ade qua te and competent salespeople and the industry's customer demand* die interactive product 
selection/reconjj nidation system 100 offers a system in which any one of the providers 132 is 

20 able to achieve significantly greater customer interaction and sales that that afforded using the 
conven tional methods and systems that necessitate a great deal of training and expertise within a 
given industry before being able to provide adequate sales servicing. Whereas a conventional 
system is limited by the individual ability, expertise, and training of an agent operating within it, 
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certain aspects of the invention provide &r a system whose high end performance is not limited 
by the personal characteristics of the agents that operate it 

FIG. 2 is a system diagram illustrating an embodiment of an agent to expert system 
interface 200 that is built in accordance with the present invention. An agent is able to access an 
expert system 23 1 using an agent interface 290, The agent interface 290 includes any number of 
devices that allows for communicative coupling to the expert system 231. Examples of devices 
that are all operable as the agent interface include a laptop computer 291, a computer 292, ... and 
a handheld compute 293. In addition, any portable device that is operable to perform electronic 
interaction with the expert system 231 is also operable to serve the functionality of the agent 
interface 290. 

The particular connection to the expert system 231 from the agent interface 290, that 
thereby allows agent interaction with the expert system 231, is achieved any number of ways 
without departing from the scope and spirit of the invention. For examples, it may be that the 
expert system 231 operates locally on the platform on which the agent is nsmg as the agent 
interface 290. Alternatively, it is run remotely on a server 281 where the expert system 231 is 
accessed by the agent via any number of electronic connections. For example, the agent interfece 
290 is operable to access the expert system 231 (supported remotely by the server 281) via a 
wireline network 270 that communicatively couples the agent interface 231 to the expert system 
via the Internet Also, the wireline network 270 may be operable to access the expert system 231 
directly, without going through the Internet 280, if the wireline network 270 is operable to 
cxwnimmicatively couple to the server 28 1 on which the expert system 231 is supported. 

In even other embodiments, the agent interface 290 is operable to perform wireless 
connectivity to the wireline network 270 and/or the Internet 280, For example, each of the 
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various platforms may be operable to perform the agent interface 280 may themselves be 
operable to perform wireless communication, as shown by the antennae on the laptop computer 
291, the computer 292, ... and the handheld computer 293. In such instances, the agent interface 
280 is operable to connect to the wireline network 270 and/or the Internet 280* The wireless 
5 connectivity may be achieved using a satellite 272 that communicatively couples to a satellite- 
based wireless network 271, or alternatively using a wireless tower 276 that communicatively 
couples to a teuestrial-based wireless network 27S. Genericalfy, any other wireless interface 279 
may be used to communicatively couple the agent interface to one of the wireline network 270 
and/or the Internet 280 to allow interaction of the agent with the expert system 23 1 when the 

10 expert system 231 is operated remotely on the server 28 L The teem "server," for the server 281 
is generically used to illustrate any number of computing platforms possessing sufficient 
processing resources to support the expert system 231. 

The expert system 231 is operable also to access a product/service database 230. Again, 
as mentioned above and as will also be described in various embodiments of the invention 

IS below, the product/service database 230 is updated with the available products (including 
services) that may be sought by a customer. The listings of such available products may be 
provided via direct link by a number of providers) 232, or the providers 232 may provide the 
information to the product/service database 230 via the Internet 280. In addition, the server, on 
which the expert system 231 is supported for remote operation, may access the product/service 

20 database 230 directly via a dedicated link or via the Internet 280. It is understood that any 
number of dedicated wireline or wireless based connections, and/or networks, are also operable 
to perform the communicative coupling of the expert system 231 to the product/service database 
230. The FIG. 2 illustrates a number of exemplary embodiments showing the connectivity and 



20 



CA 02366194 2001-12-24 



Attorai^I>ockfitN<>-WbisperWlre-04R PATENT 

interaction of the agent interface 290 with the expert system 231 that allows for real lime 
interaction of an agent with the expert system 231. The ability for real time interaction provides 
for a highly effective sales system as will be shown and described below in other of the various 
embodiments of the invention. 
5 FIG. 3 is a functional block diagram illustrating an embodiment of an interactive product 

selection/recommendation method 300 that is performed in accordance With the present 
invention. Initially, problem domain determination is performed as shown in a block 310. 
Subsequently, the user's, or customer's, need (or needs) are determined as shown in a block 320. 
Then, for proper processing within an expert system that is operable using various aspects of the 

10 invention, the available products/services and the user needs are used to perform trait 
transformation as shown in a block 330* During expert system processing, ratings for the 
available products/services are provide in a block 340. Ultimately, in a block 350, the ratings are 
then summarized for use by an agent 

The interactive product selection/recommendation method 300 is operable in real time 

IS where an agent may interact with a customer while inputting the customer's various needs and 
the agent can then provide recommendatipn to the customer. This recommendation is based on 
the customer's provided needs against the backdrop of the available products that are available to 
him. It may be that given the geographical location of the customer's site or sites that only a 
predetermined number of services are available to him. Such limitations are inherently provided 

20 for within the products/services rating that is performed in the block 340. As will also be shown 
in various embodiments of the invention below, the ratings summary provided for in the block 
350 is able to also provide the underlying reasoning of why a particular solution is being 
recommended over other competing solutions. There is even greater detail provided, in certain 
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embodiments, where compatible solutions are presented to the agent to provide for a more 
educated recommendation to a customer. In addition, detailed description of the available 
products is also available to a user of the interactive product selection/recommendation method 
300 as well, 

5 FIG. 4 is a system diagram illustrating another embodiment of an interactive product 

section/recommendation system 400 built in accordance with the present invention. Within the 
interactive product sdection/recommendation system 400, problem domain determination is 
illustrated in a functional block 410. The problem domain determination 410 is performed 
cooperatively within the context of user need($) determination as shown in a functional block 

10 420. These two functional blocks operate cooperatively to provide input for an expert system 
43 1 that is operable to provide for a product(s)/service(s) rating summary 450. 

Within the problem domain determination functional block 410, an mdfffinfta number of 
trails) 412 and available product(syservice(s) 414 are used to generate specs 416 that are used as 
input to the expert system 431* The traits 412 is a characteristic of a product and/or service that 

15 is relevant to a particular customer. The available product($y5exvice(s) 414 also provide even 
greater detailed information of the various available product($)/service(s) for the user of the 
interactive product selection/recommendation system 400. This greater detailed information may 
be accessed via a link, or selectable option, or in any manner known in the ait 

Ibis is correlated to the user need determination performed in the block 420* The user 

20 need determination 420 may be performed using a number of means including asking the 
custome r direct questions 421 and indirect questions 422. In addition, the agent using the 
interactive product selection/recommendation system 400 is bound to posses some degree of 
knowledge, though h is understood that a novice or very inexperienced user (agent) may 
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nevertheless use the interactive product sdection/iecommendation system 400 as welL la 
situations where the agent does posses a degree of knowledge, expertise, and skill, the agent's 
knowledge/rnput 423 may also be used to perfonn the user need determination 420. The agent 
may also make modifications of a number of defeult user needs as shown by a block 424. The 
5 agent may use the agent modification block 424 to override system input when his experience or 
skill level suggests doing so. 

After using any of these various means to acquire knowledge, the user's needs 
determination block 420 provides input to the expert system 431 where the expert system 431 
uses this information, along with information from the problem domain determination block 4 10, 

10 to generate user's needs as shown in a block 425. Within the context of expert systems, an 
indefinite number of fuzzy values 426 are generated* In certain instances, there are situations 
where a user need must be represented by a crisp value 427, or hard/rigid value. There are other 
instances are where no crisp values are used at all. An example of such an instance is where 
questions posed by an agent to a customer do not permit the user to convey a level of uncertainty. 

15 in such instances^ that particular need or needs should be represented by crisp values 427. 
Another example of a situation that would best be represented by a crisp value 427 would be the 
actually availability of certain products in a given location. There may be a situation where only 
certain services are available in a particular city; such a situation is better represented using crisp 
values 427. 

20 To state the concept of a crisp, or non-fuzzy value, in another way, some product traits 

are not measurable in a continuum. For those product traits that may not be represented or ate 
not measurable using a continuum, a crisp value may be used For example, the customer's 
physical location and the need far a static IP addresses have a bearing on the recommended 



CA 02366194 2001-12-24 



* Attorney Docket No. WhUperWirc^Mtt. PATENT 

product. These traits are not fuzzy. So, take support for static IP address, either a product 
supports it or not. If a product does not support it and the customer needs it, then, for this trait; 
the level of customer satisfaction is marked as zero. How this is summarized depends on the 
relative importance of this trait The main difference with fuzzy traits is that for crisp traits 
5 traditional logic is used and in most cases it may be concluded that the customer is either 100% 
satisfied or 0% satisfied. 

As mentioned briefly above, the specs 416 and the needs 425 are used as inputs to the 
expert system 431. The expert system 431 performs product(s)/service(s) rating 440 using an 
indefinite number of rules 441 . The product(s)/scrvice(s) rating summary 450 includes a ranking 

10 of an indefinite number of products and services, shown as a product #1 451, a product #2 452, 
.., p and a product #n 453 and a service #1 454, a service #2 455, and a service #m 456. Fora 
given problem, a sorted set of classified solutions is returned. The classification includes the 
level of customer satisfaction achieved by the product There is a natural bifurcation of 
performing ratings of services in one instance, and performing ratings of products in another. 

15 However, there may be some instances where a product coupled with some services may also be 
rated In addition* if the problem requires a product and a service, then the returned solutions 
will be configured with a specific set of products and a specific set of solutions. 

There are many permutations in which the product(s)/service(s) rating summary 450 may 
be provided to an agent without departing from the scope and spirit of the invention. In one 

20 embodiment, the product(s)/service(s) rating summary 450 is provided in a document type of 
format that an agent may subsequently modify. One such example is the outputting of the 
product(s)/service(s) rating summary 450 into an MS WORD document that an agent may then 
edit before forwarding a report onto a customer. 
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FIG. 5 is a block diagram illustrating an embodiment of some of the inputs 500 that are 
usable within an expert system that is built in accordance with the present invention. In this 
illustrated embodiment of expert system inputs 500, an optional graphical user interface 527 may 
be used to perform the expert system inputs 500. Alternatively, a file could be generated 
5 containing all of the information for use in an expert system. The GUI 527 is perhaps a more 
user-friendly manner to perform such inputs, especially in the context of lower skilled users of 
the expert system. The expert system takes in this information to perform expert system rating 
53 1 vffrig a number of inputs, including those that are provided by a user and by a domain expert 
A user of the expert system is able to provide user input as shown in the functional block 571. In 

10 addition, the domain expert is able to provide his input via the functional block shown as domain 
expert input 526. Both the user input 527 and the domain expert input 526 are used to control 
and modify the functions used to create needs fuzzy values 573 for use within the expert system 
to perform expert system rating 531, as shown by the functional block S7Z The needs fuzzy- 
values 573 include a good value 574. These needs fuzzy values 573 are then provided to the 

15 expert system. 

Similarly, the domain expert input 526 generates specs fuzzy values 533 that are also 
provided to perform the expert system rating 531. The specs fuzzy values 533 are representative 
of the expected level of customer satisfaction for die various information provided via the 
domain expert input 526. The specs fuzzy values 533 include a good value 534 and an optional 
20 bad value 535. The bad value may simply be the complement of the good value 534 in certain 
embodiments of the invention. These specs fuzzy values 533 are then provided to the expert 
system to perform expert system rating 53 1 . 
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As mentioned above, the GUI 527 illustrated in this embodiment is illustrative of one 
manner in which the domain expert input 526 may be input into the expert system to perform 
expert system rating 53 1 that is operated using various aspects of the invention. 

The GUI 527 may be presented as a table that the domain expert input 526 may use. For 
any number of traits, shown as a trait #1 528, ... and a trait #ra 529, various information may be 
provided in the tabular format. For example, as illustrated for the trait #1 528, a user need(s) 
fuzzy set may be located at the top (user need(s) fuzzy set 538) or bottom (user need(s) fuzzy set 
. 539) of the table, as desired in a given situation. The table may be arranged showing the 
available products, followed by their description, and subsequently by their rank. This is shown 
graphically as a table arranged from left to right and top to bottom as follows: (1st line) product 
#1 541 followed by a product #1 description 542, followed by a product #1 rating 543; (2nd line) 
product #2 551 followed by a product #2 description 552, followed by a product #2 rating 553; 
. . . (nth line) product #n 561 followed by a product #n description 562, followed by a product #n 
rating 563. Other variations of the GUI 527 may be used without departing from the scope and 
spirit of the invention. The GUI 527 is exemplary one just one embodiment that is operable to 
achieve the domain expert input 526 in a user-friendly manner. 

FIG. 6 is a block diagram illustrating an embodiment of program interaction 600 with an 
expert system that is built in accordance with the present invention. An agent 602 and a 
customer 604 are able to interact in real time while the agent 602 has access to the functionality 
of an expert system that is used to provide recommendations for the agent 602. The agent 602 is 
afforded apcess to the expert system via a GUI 610. The GUI 610 walks the agent 602 through a. 
number of intuitively placed screens that assist him in providing effective recommendations to 
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the customer 604. An introduction interface 61 1 is initially used when the agent 602 begins to 
invoke the functionality of the expert system that is accessed via the GUI 610. 

The agent 602 is able to interact with the customer 604 in real time to perform input of 
business specific options 612 and to assess the needs of the customer 604, as shown by the needs 

5 assessment functional block 613. The business specific opticus 612 may include additional 
information regarding the various available products* As described above, any number of traits 
614 may be used to perform the needs assessment. The expert system is able to receive these 
inputs from the business specific options 612 and the needs assessment functional block 613, 
including the traits 614, in real time. They are then provided to an expert system processing 

10 functional block 620. Then, the expert system provided output 615 is displayed via the QUI 610 
after performing dynamic calculation. The limiting latency here is the latency of die connectivity 
between the GUI 610 and the expert system that is used to perform the expert system processing 
620. The expert system processing is performed in nearly real time, having sub-second 
calculation time. 

IS The output 615 includes recommended solutions 616, compatible solutions 617, and (if 

desired) not recommended solutions 618. In addition, within certain embodiments, an 
explanation is available for the agent 602 to describe even further the reasons why the particular 
solutions have been categorized into the various categories, namely, the recommended solutions 
616, the compatible solutions 617, and the not recommended solutions 618. This can be most 

20 helpful during interaction with the customer, particularly when the customer desires a little more 
clarification of why a certain solution was recommended and why another was not The real time 
input and dynamic calculation offered by the expert system built in accordance with the present 
invention allows the agent 602 to perform the entire fielding and servicing of a potential client 
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during a single interaction. Compare this with the oftentimes multi-week-long turnaround in 
getting a customer a recommendation using conventional approaches. As an example, during a 
single telephone conversation between the agent 602 and the customer 604, the agent 602 is able 
to input all of the requisite information that the expert system requires. During the same 
5 telephone conversation, after the very short duration expert system processing 620, the agent 602 
is able to provide virtually immediate recommendation to the customer 604. 

The practically real time interaction that is afforded to the agent 602, as well as the 
explanation that is provided for the various options within the output 615, allow for a relatively 
inexperienced agent to perform recommendation far the customer 604. The agent 602 may lean 

10 on the offered functionality of the system to fill his deficiencies in terms of sk01» expertise, and 
experience within the particular product area. The invention is also very desirable for product 
providers because they are able to employ relatively low skill level personnel to perform the 
selling of their products and/or services. This can ensure a greater profitability. Particularly 
within areas where there is a high degree of turnover, the invention allows a solution where a 

15 consistent level of expertise if proffered to the customer 604. In addition, in contexts where a 
high degree of skill is required to perform the sale of such products and/or services, a provider 
need not invest such a large amount of up-front effort to get a prospective employee into a 
position where he may be an effective salesperson or agent 

FIG, 7 is a block diagram illustrating another embodiment of program interaction with an 

20 expert system 700 that is built in accordance with the present invention. As described in the 
many variations of the invention shown above, and many that will be shown below as well, the 
invention is operable using agents of varying degrees without suffering deleterious effects from a 
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customer perspective As described above, the invention is operable without requiring a highly- 
skilled or trained agent, as is typically required in solutions using conventional approaches. 

The FIG. 7 shows a GUI 710 that allows operation for an agent in a number of multiple 
modes. Two exemplary modes are those of an (optional) manual mode 712 and a guidance mode 
5 714. If desired, the invention is variable or adaptable depending on the skill level of an agent 
who desires to employ an expert system in accordance with certain aspects of the present 
invention- For example, a novice agent 703 may be allowed to access only the guidance mode 
714 of the GUI 710 whereas an expert agent 702 may be allowed to access both the guidance 
mode 714 and a manual mode 712. A customer 704 is able to interact with any agent who 

10 employs the expert system, regardless of whether the agent be the novice agent 703 or the expert 
agent 702. As described above in various embodiments as well as within tins embodiment, this 
interaction may be performed in real time agent-customer interaction. 

The mamTal mode 712 allows for an agent to override any expert system processing. That 
is to say, the manual mode 712 allows an agent to operate using the GUI 710 in a manner 

IS analogous to that employed within conventional approaches, such as allowing the agent to 
perform the selection of products based on his own knowledge, expertise^ and experience. 
Alternatively, the guidance mode 714 employs the expert system that is operable to perform 
guidance of the agent through the recommendation/selection process. Within either mode, the 
guidance mode 714 or the manual mode 712, the product description is made available to the 

20 agent to allow for further description of the various available products when interacting with the 
customer as also described above in various embodiments. 

FIG. 8 is a block diagram illustrating an embodiment of real time catalog integration 800 
that is achieved in accordance using certain aspects of the present invention. A computer 
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network 880 is operable to perform real time updating of any number of various service and 
product providers into an available products/services database (catalog) 830. The available 
products/services database (catalog) 830 is also conununicatrvely coupled to the computer 
network 880. The real time updating of the number of various service and product providers into 
the available products/services database (catalog) 830 ensures that the available products/services 
database (catalog) 83 0 is as up to date as the inventories listed for the various service and product 
providers' databases. 

The computer network 880 may include the Internet 881 in certain embodiments of the 
invention. However, the computer network 880 may also be a dedicated network, such as a local 
area network (LAN) or other localized network, that is operable to communicatively couple the 
various service and product providers. 

The databases of the various service and product providers are categorized in any number 
of manners. Exemplary information for the various databases aie shown in the embodiment of 
the FIG. 8. For example, a database for a product provider #1810 includes information such as a 
listing of available products 812, a listing of supported products 814, a listing of compatible 
products 816, ... and a listing of any other provider information 819. Any number of other 
product providers may also be used as well without departing from the scope and spirit of the 
invention. For example, a database for a product provider #n 820 includes information such as a 
listing of available products 822, a listing of supported products 824, a fisting of ccm^atfble 
products 826, . and a listing of any other provider information 829, 

In addition, any number of service providers may also be integrated into the available 
products/services database (catalog) 830. For example, a database for a service provider #1 830 
includes information such as a listing of available services 832, a listing of supported services 
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834, a listing of compatible services 836, ... and a listing of any other provider information 839. 

Similarly, any number of other service providers, may also be used as well without departing 

from the scope and spirit of the invention. For example, a database for a service provider #m 840 

includes information such as a listing of available services 842, a listing of supported services 
5 844, a listing of compatible services 846, ... and a listing of any other provider information 849. 

Other information may also be in c lud e d within the various databases for the various product and 

service providers without departing from flic scope and spirit of the invention. 

FIG. 9 is a system diagram illustrating an embodiment of customer base profiling 900 that 

is achieved in accordance using certain aspects of the present invention. The customer base 
10 profiling 900 may be perfonned in an analogous manner in which the real time catalog 

integration 800 of the FIG. 8 is integrated and performed to generate the available 

products/services database (catalog) 830. 

For example, a computer network 980 is operable to perform real time updating of any 

number of customer profiles into a customer profile database 930 that is used within an expert 
15 system. The customer profile database 930 is also communicatively coupled to the computer 

network 980. The updating of the number of various customer profiles is performed in any 

number of manners, including real time, on-line, and off-line, without departing from the scope 

and spirit of the invention. 

The computer network 980 may include the Internet 981 in certain embodiments of die 
20 invention. However, the computer network 980 may also be a dedicated network, such as a local 

area network (LAN) or other localized network, that is operable to communicatively couple the 

various customer profiles. 
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The databases of the various customer profiles are categorized in any number of manners. 
Exemplary information for the various customer profile databases are shown in the embodiment 
of the HO. 9. For example, a database for a customer profile #1 910 includes information such 
as needs/desires 912, finan ci al information 914, ... and any other customer information 919. If 
5 further desired, the financial information 914 may further include information concerning cost 
ranges 915. In some embodiments, the customer information may include the current services 
and products that a customer currently has at his disposal. The engines that the expert system 
employ to perform rating of products and/or services may also include taking this information 
into account when generating recommendations. 

10 In addition, any number of other customer profiles may also be used as well without 

departing from die scope and spirit of the invention. For example, a database for a customer 
profile #n 920 includes information such as needs/desires 922, financial information 924, and 
any other customer information 929 as weEL Similarly, the financial information 924 may further 
include information concerning cost ranges 925. 

15 In addition, the various customer profiles may also include any number of default or user 

defined profiles as wdL For example, a "typical" customer profile, defined by a domain expert 
930, may be used in certain embodiments of the invention. This domain expert defined "typical" 
customer profile 930 may include similar information as thai provided by the customer profiles 
#1 910, . . . and the customer profiles #& 920* For example, the domain expert defined "typicd* 

20 customer profile 930 may include information such as needs/desires 932, financial information 
934, ... and any other customer information 939. If further desired, the financial information 934 
may further include information concerning cost ranges 935. However* die domain expert 
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defined 'typical" customer profile 930 may include different information as well as determined 
by the domain expert 

The domain expert may also define any number of "other" customer profiles, besides a 
simple 'typical" customer profile. For example, a domain expert defined "other" customer 
5 profile 940 may include similar information as that provided by the customer profiles #1 910, ... 
and the customer profiles #n 920. For example, die domain expert defined "other" customer 
profile 940 may include information such as needs/desires 942, financial information 944, ... and 
any other customer information 949. If further desired, the financial information 944 may further 
include information concerning cost ranges 945. In addition, if desired by the domain expert, 

10 other factors may also be included as well, A customer-specific factor 946 is also included in 
certain embodiments of the invention, as determined by the domain expert 

FIG. 10 is a system diagram illustrating an embodiment of expert system processing 1000 
that is performed in accordance with the present invention- Input is provided to an expert system 
1010 to provide output 1030. In addition, the expert system 1010 employs a number of 

15 processing engine(s) 1012. The processing engine(s) 1012 include a dedicated Internet access 
guidance engine 1013 and a data network guidance engine 1014. In addition, any other number 
of guidance engines 1015 may also be employed without departing from the scope and spirit of 
die invention. If desired, the output 1030 includes explanations for the various results 1035. 

FIG. 1 1 is a system diagram illustrating an embodiment of interaction between a domain 

20 expert and an expert system 1 100 in accordance with certain aspects of the present invention. A 
domain expert 1120 is authorized to identify, or create, die various problem domains for use 
within an expert system 1 110. To perform problem domain creation 1 121, the domain expert 
1120 uses problem domain question(s) 1122 and can present those in light of the problem 
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domain product(s) 1 123 that are available that may provide a solution for the problem domain. 
In light of the creation of the problem domains 1121 by the domain expert, the expert system 
1110 will accommodate the added problem domain(s) 1111. Hie problem domain questions) 
1 122 and the problem domain product(s) 1123 results in added problem domain question^) 1112 
5 and added domain product(s) 1 1 13 within the added problem domain(s) 1111 within the expert 
system 1110. 

In this embodiment, the domain expert 1 120 is also afforded the ability to perform expert 
system processing engine rule(s) modification 1140 for the processing engines employed by the 
expert system 1110, The modified processing engine iule(s) 1130 are then employed by the 

10 expert system 11 10. Similarly, the domain expert 1120 is also afforded the ability to perform 
summary rating rulc(s) modification 1 160 for the summary rating operations within the expert 
system 1110. The modified summary rating rule(s) 1 150 are then employed by the expert system 
1110. Moreover, the domain expat 1120 is also afforded the ability to override defenh 
operations) 1180 for the defeuft operations to be performed by the expert system 1110. The 

15 overridden default operations) 1170 are then employed within the default operations of the 
expert system 1110. 

In addition to the robustness, variability, and adaptability of an expert system that is built 
in accordance with the invention , such an expert system has been generated in light of a number 
of goals as well. The expert system is operable to change its recommendations smoothly as the 
20 inputs change. For example, adding one more employee to a site should not lead to drastic 
changes to the recommendations. The expat system is operable to accommodate minor changes 
and deviations of inputs without catastrophically failing, or by producing radically different 
output 
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Moreover, a domain expert of relatively low skill level, or minimal computer training, is 
also to perform a number of tasks, some of which are enumerated in die FIG. 1 1. For example, 
die domain expert may easily add new problem domains, as shown in the problem domain 
creation functional block 1121. The domain expert is also able to add new traits to each problem 
5 domain. For example, this may include adding new questions to a GUI, such as a web page, and 
then transforming the answers into needs. The domain expert may also add new products to each 
of the problem domains, as desired The domain expert may also modify the marmftr in which 
customer answers are converted into needs; this would also include deciding whether to employ 
fuzzy or non-fuzzy (crisp) values. The domain expert may also change die rule that creates 

10 summary ratings for a product based on its ratings for each trait, as illustrated in the summary 
rating rule modification functional block 1 1 20 of the FIG. 11. The domain expert may also fine 
tone the rules to affect the recommendations made by the expert system as well. 

As described above in many of the various embodiments, the expert system provided for 
sub-second response time in its own code (not counting network traffic) for any mput-to- 

15 recommendation transaction. This enables real time interaction between agent and customer. In 
addition, the expert system is able to provide explanation for the reasons that lead to particular 
recommendations. 

FIG. 12 is a block diagram illustrating an embodiment of definitions of problem domains 
and traits 1200 that are usable within an expert system that is buDt in accordance with certain 
20 aspects of the present invention. In this embodiment, an example of problem domains 1210 is 
shown for any number of available product(s)/service(s) 1214. The available 
product(s)/service(5) 1214 includes Internet access 121 1 and data services 1212. In addition, the 
available product(s)/service(s) 1214 may also include any other product/service 1219 as well. 
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For the Internet access 1211 and data services 1212 share a number of common trait($) 
1220, and each of the Internet access 121 1 and data services 1212 has specific traits as well. 
Examples of common trait(s) 1220 shared between them include monthly cost 1221, bandwidth 
1222, availability- 1223, location availability (crisp) 1224, and up-front cost 1225. In addition, 
5 any other trait 1229 may also be included or adapted for a given situation or application. An 
example of Internet access specific tents 1231 includes whether a static Internet protocol address 
is available (crisp) 1232 for the customer. An example of data services specific traits 1241 
includes whether a quality of service, or sufficiency of the quality of service, 1242 is appropriate 
for a given situation or application to meet a customer's needs or desires. All of the information 
10 within the problem domain 1210 is provided via specs 1216 for use in an expert system. The 
expert system is any expert system as described in any of the various embodiments of the 
invention. 

HO. 13 is a block diagram illustrating an embodiment of dedicated Internet access 
guidance engine operation 1300 that is performed in accordance with certain aspects of the 

IS present invention. In a block 1310, a number of dedicated Internet access guidance engine 
(DIAGE) questions are provided They are provided via agent-customer interaction 1312 in 
certain embodiments. Again, this agent-customer interaction 1312 may very well be performed 
in real time, if desired. Alternatively, the dedicated Internet access guidance engine questions 
may be provided to a customer offline, and the customer then returns the information to the 

20 dedicated Internet access guidance engine for processing that uses that information. 

Subsequently, after those questions have been answered, those answers arc received in a 
block 1320. Again, this may be performed using agent-customer interaction 1322, The agent- 
customer interaction 1322 may be in real time, offline, or in any other manner. The answers to 
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the questions are received as integer values 1324. In addition, for some of the integer values 
1324, there are finite range/options 1325 from which the integer values 1324 may be selected. 
For example, one of three integer values 1324 may serve as the selections of the finite 
range/options 1325. Alternatively, a maximum value and minimnrp value may bound the 
5 operable range of the finite range/options 1325 as well. If desired in alternative embodiments, 
the answers to the questions are received as Boolean values 1327. In using the Boolean values 
1327, comparison using Boolean algebra, as understood in the art, for performing various aspects 
of the dedicated Internet access guidance engine processing. In addition, any other values may be 
employed to represent answers to these questions, as shown in a block 1329. 
1 0 Afterwards, the dedicated Internet access guidance engine information is then provided to 

the dedicated Internet access guidance engine for processing, as shown in a block 1330, The 
dedicated Internet access guidance engine is viewed as being contained within the expert system 
from certain perspectives. Alternatively, the dedicated Internet access guidance engine operates 
cooperatively with the expert system, yet is a separate processing module. Either embodiment is 
1 5 operable without departing from the scope and spirit of the invention. 

Then, in a block 1340, processing is actually performed using the dedicated Internet 
access guidance engine. Within the block 1340, trait values arc calculated for each of the 
necessary traits to perform dedicated Internet access guidance engine processing. Also within the 
block 1340, a number of crisp values may be calculated, as shown within a block 1342. Then, as 
!0 needed, certain of the crisp values are transformed into fuzzy values for use within the dedicated 
Internet access guidance engine processing performed within the expert system, as shown in a 
block 1344. The expert system is operable to perform processing using both crisp and fuzzy 
values. 
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Then, in a block 1350, the available products and/or services are rated based on the 
expert system processing using the dedicated Internet access guidance engine that was performed 
in the block 1340. In the block 135Q, some of the products and/or. services that geared to provide 
Internet access are rated as being recommended, compatible, and not recommended. Some of 
the products and/or services are disqualified altogether, as will be also described below in 
various embodiments of the invention, when an option within the available products and/or 
services fails to meet a particular need of a customer needing Internet access. 

Ultimately, in a block 1360, the Internet access solutions, based on the available products 
and/or services geared to provide Internet access, are then summarized as shown in a block 1360. 
If desired, these remaining configurations may then be presented to an agent as shown in a block 
1361. 

FIG. 14 is a system diagram illustrating an embodiment of some inputs 1400 used by a 
dedicated Internet access guidance engine 1490 that is built in accordance with certain aspects of 
the present invention. In certain embodiments of the invention, the dedicated Internet access 
guidance engine 1490 assumes that these inputs 1400 are provided before operation of the 
dedicated Internet access guidance engine 1490 commences. If desired, these inputs 1400 may 
be input by an agent as agent input 1403. Moreover, the manner of input may be performed via 
GUI 1404. Other means of inputting this information may be performed as well. 

This dedicated Internet access guidance engine 1490 finds solutions for Internet 
connections for small and medium sized businesses. If desired, the dedicated Internet access 
guidance engine 1490 as also adaptable to provided Internet connection solutions for larger 
businesses as well. The dedicated Internet access guidance engine 1490 relies on answers to the 
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number of questions. These questions and answers may be the many questions that are asked and 
answered in the blocks 1310 and 1320 of the FIG. 13^ 

The inputs 1400 include both integer inputs 1410 and Boolean inputs 1440 for use within 
the dedicated Internet access guidance engine 1 490. As shown in a block 1 4 1 0, the integer inputs 
5 . 1410 include a number of inputs, some of which are finite range/option integer inputs 1 430. 

The information for the number of people who now use the Internet is shown in a block 
141 1, as being one of the integer inputs 1410. This information may be acquired by seeking an 
answer to the following question: How many people will be using Internet access at this location 
presently? In addition, the information for the number of people, who will probably be using the 
10 Internet after a certain or fixed period of time may be used as one of the integer inputs 1410. A 
one-year time frame is used in one instance as shown in a block 1412, but other time periods may 
also be used without departing from the scope and spirit of the invention. This information may 
be acquired by seeking an answer to the following question: How many people will be using 
Internet access at this location one year later? 
15 As for some of the Boolean inputs 1440, information for whether the Internet will be used 

for email as shown in a block 1441. This information may be acquired by seeking an answer to 
the following question: Will the Internet be used for email? Another one of the Boolean inputs 
1440 includes information for whether the Internet will be used for web browsing as shown in a 
block 1443. This information may be acquired by seeking an answer to the following question: 
20 Will the Internet be used for web browsing? 

Then, based on if the Internet will indeed be used for web browsing, information for what 
type or kind of Internet browsing will be performed is acquired as shown in a block 1431, as also 
being one of the Boolean inputs 1440. This information may be acquired by seeking an answer to 
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the following question: What kind of browsing will most users be doing? The finite range/option 
of the kind of Internet browsing 1431 may be categorized as Light use (infrequent / casual 
browsing), Standard use (news, search engines, etc), and Heavy use (video conferencing, 
streaming video, etc.), thereby having three finite options that may be selected. Other categories 
5 may also be employed without departing from the scope and spirit of the invention. From certain 
perspectives, this information may be viewed as only being acquired when the information 
regarding web browsing 1443 is returned as true. 

Another of the Boolean inputs 1440 includes whether the Internet will be used to host a 
web site, as shown in a block 1442. This information may be acquired by seeking an answer to 
1 0 the following question: WiU the Internet be used for hosting a web site? If web site hosting is to 
be performed, then it is further determined the type of web site hosting, as shown in a block 1432 
within the finite range/option integer inputs 1430. This information may be acquired by seeking 
an answer to the following question: What kind of web site will be running? The finite 
range/option of the type of web site hosting 1432 may be categorized as Light content (primarily 
15 text, few graphics), Typical content (text and graphics), and Heavy content (Multimedia, large 
graphics, streaming video, etc.), thereby having three finite options that may be selected. Other 
categories may also be employed without departing from the scope and spirit of the invention. 
From certain perspectives, this information may be viewed as only be acquired when the 
. irribimation regarding web site hosting 1442 is returned as true. 
0 Other integer input information that is acquired includes the number of expected daily 

hits on the web site 1413. This information may be acquired by seeking an answer to the 
following question: How many site hits per day are expected? Again, this information may be 
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viewed as only be acquired when the information regarding web site hosting 1442 is returned as 
true. 

Another of the Boolean inputs 1440 includes information concerning whether the Internet 
will be used to perform large file transfers, as shown in a block 1444. A threshold governing 
5 what will or will not be considered a large file transfer may also be employed to assist in this 
Boolean determination. This information may be acquired by seeking an answer to the following 
question: Will the Internet be used for large file transfers? 

Another of the integer inputs includes the average file transfer size 1414. This 
information may be acquired by seeking an answer to the following question: What is the average 
10 file size? The file size determination is made in Mbytes in one embodiment; it may be made 
using other file sizes measurements as well without departing from the scope and spirit of the 
invention. This information concerning average file transfer size 1414 may be viewed as only be 
acquired when the information regarding large file transfer 1444 is returned as true. Yet another 
of the integer inputs includes fee number of file transfers) per day 1415. This information may 
15 be acquired by seeking an answer to the following question: How many files will be transferred 
per day? This information concerning number of file transfers) per day 1415 may be viewed as 
only be acquired when the information regarding large file transfer 1444 is returned as true. 

Another of the Boolean inputs 1440 includes information concerning whether the Internet 
will be used to support the voice over Internet protocol (VOIP), as shown in a block 1445. This 
20 information may be acquired by seeking an answer to the following question: WiH the Internet be 
used for voice over IP? 

Another of the integer inputs includes the number of voice over Internet protocol calls 
that must be supported simultaneously, as shown in a block 1416. This information may be 
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acquired by seeking an answer to the following question: How many simultaneous calls will need 
to be supported? This information concerning number of voice over Internet protocol calls that 
must be supported simultaneously! as shown in a block 1 41$, may be viewed as only be acquired 
when the information regarding voice over Internet protocol (VOIP) 1445 is returned as true. 
5 Another of the integer inputs includes how critical Internet use is to a businesses success 

or failure, as shown in a block 1433. Ibis measure is a way of trying to capture the degree of 
importance of Internet use to the operations of the business* This information may be acquired 
by seeking an answer to the following question: How critical is the Internet to the business? The 
finite range/option of the critical Internet use 1433 may be categorized as Outage is a minor 

10 inconvenience, Outage may disrupt business but revenue will not be lost, and Outage causes 
operations to fail or revenue to be lost, thereby having three finite options that may be selected- 

In addition, another of the integer inputs includes determining what data type is to be 
transmitted via the Internet connection, as shown in a block 1434. This information may be 
acquired by seeking an answer to the following question: What type of data will be transmitted 

IS over this Internet connection? The finite range/option of the data type transmitted via the 
Internet connection 1434 may be categorized as Normal data (including general e-mail, web 
browsing, business documents), Sensitive data (including confidential records, credit card 
numbers, customer orders), and Critical data (including monetary transactions, etc.). 

Also, information concerning the monthly target budget for the customer is shown in a 

20 block 1417, This information may be acquired by seeking an answer to the following question: 
What is the customer's target monthly budget? 

The information, shown within the FIG. 14, is provided by the user and is then used in a 
number of equations to calculate the value needed for each of a number of traits to try to 
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determine an Internet access solution using the dedicated Internet access guidance engine. In 
certain embodiments of the invention, the number of traits includes 4 different traits which are 
(1) cost, (2) bandwidth, (3) reliability, and (4) ability to host a web site. The cost and bandwidth 
traits are employed as continuous variables. Reliability is employed as having 3 possible fuzzy 
S values flow, medium and high), and the ability to host a web site is employed as a Boolean trait 
FIG. 15 is a functional block diagram illustrating an embodiment of dedicated Internet 
access guidance engine processing 1500 that is performed in accordance with certain aspects of 
the present invention. A number of dedicated Internet access guidance engine input(s) 1510 are 
provided first to perform crisp value determination, as shown in a block 1520. The dedicated 

10 Internet access guidance engine inputs) 1510 are the dedicated Internet access guidance engine 
inputs) 1410 inputs provided within the FIG. 14 in certain embodiments of the invention. 

Then, fuzzy value calculation, shown in a block 1590, is performed by transfbsming a 
predetermined, or selected, group of the resulting crisp values generated within die crisp value 
determination functional block 1520. The crisp value determination 1520 includes calculating 

1 5 crisp values for at least four traits, namely, cost 1 530, web she hosting 1 540, reliability 1550, and 
bandwidth 1560. For many of these traits, there are calculations to be performed. 

In some embodiments and for some of the traits, very little calculation, or no calculation 
is required as the trait value is provided directly within the dedicated Internet access guidance 
engine inputs) 1510. For example, cost 1530 is provided directly, as shown in a block 1532. 

20 The direct provision of the cost 1530 is within the dedicated Internet access guidance engine 
inputs) 1510. No calculation is required, and no equations are employed within the crisp value 
calculation 1 520 in such embodiments. 
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The web site hosting 1540 may also be provided directly, as shown in a block 1542. 
Again, in such embodiments, no calculation is required, and no equations are employed within 
the crisp value determination 1520 when the web site hosting 1540 infonnation is provided 
directly 1542, From certain perspectives, the need to host a web site (shown in the block 1540) 
5 is also directly given in a question; Ate question may be selected from either of the embodiments 
of the FIG. 13 or the FIG. 14. In one embodiment, this information (web site hosting 1540) is the 
only trait that is not treated in a fuzzy manner. If a user needs to host a web site, and a 
technology does not provide for it, then that technology is immediately disqualified This is 
shown in a block 1544. Available product(syse!rvice(s) are immediately disqualified if web site 

10 hosting 1540 is required by a customer, as shown in the block 1544. 

The crisp value for reliability 1550 may be calculated relatively easily. The reliability 
1550 may be determined by incorporating information gained from two questions; a gain 3 the 
questions may be selected from either of the embodiments of the FIG. 13 or the FIG. 14. In one 
embodiment, a determination of critical Internet use 1553 and the data type to be transmitted via 

15 the Internet connection 1554 arc used to set the value of the reliability 1554. In certain 
embodiments of the invention, the determination of critical Internet use 1553 and the data type to 
be transmitted via the Internet connection 1554 are critical Internet use 1433 and the data type 
transmitted via the Internet connection 1434, respectively, of the FIG. 14. 

The determination of the bandwidth 1560 within crisp value determination 1520 may 

20 involve performing calculations, as shown in a block 1561. Initially, a determination of the 
number of user(s) 1562 is made. If desired, this determination of the determination of the 
number of user(s) 1562 involves information of the total number of present users of the Internet 
as well as the projected number of Internet users after a predetermined period of time. In certain 
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embodiments of the invention, total number of present Internet users and the projected number of 
Internet users after a predetermined period of time are the number of people who now use the 
Internet 141 1 and the number of people who will probably be using the Internet a predetermined 
of time from the present is shown in a block 1412 (such as one-year in the future), respectively, 
5 of the FIG, 14. If desired, these two values are used in a weighted averaging calculation. One 
example of portion of programming that may be used to calculate the number of user(s) 1562 is 
as follows: 

Calculate number_ofuscrs: 

number_of_uscrs =• 0.75 * faumber_of jisers_year - numb er_o j>o w) + iiumber^of jisers_iiaw 
10 The resulting number of u$er(s) 1562 is used in many of the subsequent osculations. For 

example, in calculating the email bandwidth 1563, the number of uscr(s) 1562 is employed in 
some embodiments. One example of portion of programming that may be used to calculate the 
email bandwidth 1 563 is as follows: 

Calculate kbps_for jsmail : 

15 Ifnot has, email: 

kbps jfbr_email = 0 

else: 

kb_per_item ^ 20 
items _pcr_da(/_pfer_perwo - 100 
20 to_per_day_person m kb_pcrjtem * ftems_pCT_day_perj)eison 

kbpsjperjxsrson - (kb^_dayjpen>cro * L024 * $) / (12 ♦ 3600) 
kbpsjforjemaiJ « kbps_per ^person * aimiberjofmcrs 
In calculating the web browsing bandwidth 1564, the number of user(s) 1562 is also 
employed in some embodiments; in addition, the type of web hosting that is to be supported may 
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also be one of the parameters used to perform these calculations, and this value 
(webjwowsingjype) may be represented as being light, typical, or heavy (as will also be shown 
below). One example of a portion of programming that may be used to calculate the web 
browsing bandwidth 1564 is as follows: 
5 Calculate kbps_for_web_browsing: 

if not has_web_browsing: 

J4>p5_fi^_web_browsing -0 

else: 

ifwebjbrowsing^rype «■ 0: (Use 0 « Light, 1 - Typical, and 2 - Heavy) 
1 0 kbjperjrequest =8.19 

ellf web_brow5xnaj(ype ™= 1; 

kb_perTcquest « 50,0 
eHfweb_bjxrwsfo£type 2: 

kb_pcrjrequest - 80.0 
1 5 request5_j^jminute & 4.0 

kbjcr_nrin_requestedj>erj)erson - kb^perjrequest * req^ests_j>er_minxite 
kb_required_j>erjersoii m kb j)er_min_reqiiested_per_person * 1.024*8-0/60.0 
using at same time durin g p eak » 0-4 

Kbps jjerjpersonjiet - using at game tine during peak * kbjrequiredj>erj>OTOTV 
20 real Jcbps « kb Jequlredjper jerson * immber_ofusers * using_at_samejdme_daring^e^ 
min Jcbps « 56 

^s^or.webjbrowslng °= xnax(mlnjcbps, realjebps) 
To calculate the web site hosting bandwidth 1565, one example of a portion of 
programming that may be used is shown as follows: 
25 Calculate fcbpsjfor_web_siteJbosting: 
if not has^hosting_website: 
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kbps_forjveb_siteJiosting - 0.0 

else: 

miojcbps = 128.0 
pago_size « 35.0 
5 hte_per_day = horfn^websftejiits 

ifhostfn^wcbsitejypc -»» 0: 

page_size ° 35.0 

minjcbps » 128.0 
elif hostingjwebsitetype = 1 : 
10 pagejize-SO.O 

roinjcbps == 256,0 
elif hos±mg_website„type 2: 

pageji26 » 75.0 

min^kbps -512.0 

1 5 l*_per_day - hitsj)erjiay * page_size * 1 ,024 * 8.0 

realjcbps^kb_per_day/(l8*60 *60) . 
W^s_tojwcb_siteJio$tmg - maxfajn Jkbps, realjkbps) 
To calculate the file transfer bandwidth 1566, one example of a portion of programming 
that may be used is shown as follows: 
20 Calculate kbps_for_file_transfer$: 
if not has_file_transfers: 

kbps_f6MUe_tranafcs » 0.0 

else: 

MB => 1048576.0 

25 njinbw = ((fflejransfersjsize * MB * 8.0) / 1000.0) / (5.0 * 60.0) 

taigctjiw » ((file_trau5fen_5ize • MB • 8.0 • ffle^traDsfen^count) / 
1000i0) ( (12.0 * 60.0 ♦ 60.0) 
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kbps Jbr Jfle ^transfers ° maxCmiaJnv, targetjbw) 
To calculate the voice over Internet protocol bandwidth 1567, one example of a portion of 
programming that is shown as follows: 
Calculate lcbpsjfor_voice_over_ip: 
5 if not has_voice_Tp: 

kbps_for_voice_overjp - 0.0 

else: 

simaltaneousjsalls = voicejp^count 
G729 _RTP_compressioa ■ 12.0 . 
1 0 kbps Jbrjvoice^ovcr,^) = simultaneous jails * 0729 JWP_coraprwsion 

Then* once each of the values for the email bandwidth 1563, web browsing bandwidth 
1564, web site hosting bandwidth 1565, file transfer bandwidth 1566, and the voice aver Internet 
protocol bandwidth 1567 have been calculated, they are all used to calculate a total bandwidth 
1 569. To calculate the total bandwidth 1569, one example of a portion of programming that is 
15 shown as follows: 
Calculate total Jcbps: 

Totaljcbps - kbps_for_emafl + kbpsjfbr_w©b Jbrowsing + Wjps_&r_wob_site ghosting + 
kbpsjEbrJ51e_transfers 4 lcbps_fbr_voice_overjp : 

The operations within the fuzsy value calculation functional block 1590 may be viewed, 
20 in one embodiment, as described below. To tins point, crisp values that represent the needs of a 
customer have been used. However, there is a finite number of available products/services that 
may serve the customer's needs of Internet access. That is to say, there is a set of products with 
values for cost, reliability, ability to host a web site, and bandwidth. Each product provides a 
crisp value for each of these traits. Yet, it is desirable to employ fuzzy logic (that employs fuzzy 
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values) to enable rating of the various products and/or services using the dedicated Internet 

access guidance engine. 

One example of a portion of programming that may be used to transform cost of a 

product into a fuzzy trait is shown as follows; 

5 costJuz2y_variable ~ fuzzyJVsriahleCcost', '$', 0, 50000.0) 
fuzzy_cost «• fuzzy.Value( 

~ fuzzy.Set(0 / 0, 0-1 / cost * 0.6, 0.9 / cost, 1 / «st_£u2^variable.xipper), 
cost_fu2zy_variable) 

10 Where cost is the crisp cost value. 

One example of a portion of programming that may be used to transform effective 

bandwidth of a product into a fuzzy trait is shown as follows: 

l*psjfu2zy_variabie — fuzzy.Variable( T bandwidfll , , *kbps' r 0, 45000.0) 
15 fiizzyjcbps = fuzzy.Value( 

fii2zy.Set(l/0, &9/kbps* 0,95, 0.1/kbps, 0/kbps*lQ), 
kt^_fuzzy_v2Bciable) 

One example of a portion of programming that may be used to transform a fuzzy trait for 

20 reliability 1550 is shown below. Reliability is treated as a fuzzy value for which all possible 

combination of product offering (low=0 f medium" 0 !, high=*2) and customer need (low*=0, 

raedium=l and high^) have been pre-calculated by the following function: 

Function xatcjrchabiHty(iisCTnccds, product__provide$): 
If userj&eeds < productjxrovides: return 1 
25 Ifuserjaeeds> product ^provides: return 0 

If u$er_needs = product jrovides: retrun 0.9 

For cost and reliability, the corresponding foz2y value for the product is used to calculate 
the membership value of the user need and that value is used as the level of customer 
30 satisfaction. 
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FIG. 16 is a block diagram illustrating an embodiment of dedicated Internet access 
guidance engine rating functionality 1600 that is performed in accordance with certain aspects of 
the present invention. In one embodiment, the dedicated Internet access guidance engine 
employs dedicated Internet access guidance engine metrics 1610 to perform dedicated Internet 
5 access guidance engine processing 1690. As shown by the dedicated Internet access guidance 
engine metrics 1610, several metrics may be used. In some embodiments, 4 metrics are used. In 
addition, any other metric 1619 may also be used. Exemplary metrics are cost 1613, effective 
bandwidth 1612, reliability 1614, and ability to host a web site 1615. Again, any other metric 
1619 may be used as well for the dedicated Internet access guidance engine metrics 1610 without 
10 departing from the scope and spirit of the invention. 

The dedicated Internet access guidance engine processing 1690 includes the rating of a 
product and/or service 1691. In performing the rating of the product and/or service 1691, the 
various metrics used are combined into a single metric 1695. That is to say, the dedicated 
Internet access guidance engine metrics 1610 are combined into a single metric as shown in the 
15 block 1695. In this embodiment, the configuration is rated using the 4 different criteria (cost 
1613, effective bandwidth 1612, reliability 1614, and ability to host a web site 1615), and there is 
. a need to summarize these various metrics to obtain a single rating. It is also important to use a 
metric or metrics that is or are easy to combine. 

One metric that is used in accordance with certain aspects of the invention is a level of 
!0 customer satisfaction, shown as a metric in a block 1696. The level of customer satisfaction may 
be used as a metric for each of the traits employed within the expert system. As described in 
various other aspects of the invention, similar operations may be performed using a data network 
guidance engine. Then, weighted averaging is employed as one method in which to combine the 



50 



CA 02366194 2001-12-24 



Attorney Pocket No. WhisperWire-04R PATENT 

various customer level of satisfaction metrics, as shown in a block 1697. Again* the resulting 
customer satisfaction levels for each trait may be summarized with weighted averages as in 
embodiments of the invention described in a data network guidance engine as well. Ultimately 
within the single metric combination of the block 1695, the customer satisfaction is then 

S summarized as shown in a block 1698, 

The dedicated Internet access guidance engine rating functionality 1600 then provides 
summarized ratings 1620 for use in various components of the dedicated Internet access guidance 
engine. Th*** ^tjnmm^pA rating 1 ff)A may include ratings that are presented to an agent 1621. 
and also ratings that are output for use by an agent as shown in a block 1622. For example, the 

1 0 ratings may be provided into an editable document, such as au MS WORD document for use by 
the agent in report preparation. 

FIG. 17 is a block diagram illustrating an embodiment of dedicated Internet access 
guidance engine rating combination 1700 that is performed in accordance with certain aspects of 
the present invention. In a block 1710, the level(s) of customer satisfaction are input These 

15 levels of customer satisfaction may be provided in the block 1710 for any number of traits, 
shown as a trait #1 1711, a trait #2 1712, ...> and a trait #n 1719. For the level(s) of customer 
satisfaction shown in the block 1710, a weight is assigned to the level(s) as shown in a block 
1720. If desired, a Boolean is assigned to the level(s) indicating whether they are to be taken as a 
minimum upper bound or not, as shown in a block 1730. For both of the operations performed in 

20 the blocks 1720 and 1730, they may be performed on a per trait basis as shown in blocks 1721 
and 1731, respectively. 

The assignment of weights in the block 1720 and the alternative assigning of aBoolean in 
the block 1730 may be provided by a customer, or by a user, or agent, as shown in blocks 1725 
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and 1726. The input may be interactive for each, perhaps via a GUI in various embodiments of 
the invention. If desired, the user could be given the means to define these weights interactively 
for example by means of sliders in the page where the problem is submitted to the data network 
guidance engine. 

5 Then, the various ratings are summarized into a single rating in a block 1 740. If desired, 

weighted averaging is employed to generate the single rating as shown in a block 1741. If 
desired, the level of satisfaction for each trait is used and summarizes using a similar approach 
within the dedicated Internet access guidance engine as within the data network guidance engine 
case. 

10 There are also many alternative means that may be employed to generate a summary 

rating without departing from the scope and spirit of the invention; The various means may be 
employed in a dedicated Internet access guidance engine and/or also within a data network 
guidance engine, among other guidance engines envisioned within the scope and spirit of the 
invention. 

15 Given the input on a user needs, and any given product p, and also assuming there are 

levels of customer satisfaction hi, h2, hn for each of the n traits. Then, a generalized mean 
function may be used as follows: 

(wl * hi ** alpha + w2 * h2 ** alpha + . + wn * hn alpha) / (wl+w2+. . ,+wn) 
This may be used to calculate the summary rating for that product with respect to the user 
-0 needs. The notation is as follows: 

wi is the weight assigned to trait i 
* means multiplication 
** means exponentiation 



52 



CA. 02366194 2001-12-24 



Attorney Docket No, WWsperWIrc-CMR PATENT 

alpha is a real number other than zero. Alpha is chosen with the following mathematical 
results in mini 

As alpha tends to infinity, the result of the generalized mean tends to max(hl, h2, hn) 
If alpha = 1, the generalized mean yields a normal weighted average. 
In the limit where alpha tends to zero, the generalized mean tends to the geometric mean 
If alpha = -1, the generalized mean yields ahannonic mean 

As alpha tends to minus infinity, the result of the generalized mean tends to min(hl, h2, 
w ,hn). 

In one embodiment employed for a data network guidance engine, alpha « -2. 

In view of the above detailed description of the present invention and associated 
drawings, other modifications and variations will now become apparent to those dolled in the art 
It should also be apparent that such other modifications and variations may be effected without 
departing from the spirit and scope of the present invention. 
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